Nucleation of cholesterol from bile is an important early step in cholesterol gall stone formation. 1 Gall bladder bile of patients with cholesterol gall stones has a rapid in vitro nucleation time compared with equally supersaturated bile from control patients.2-Bile appears to contain antinucleating5 and pronucleating substances. 4 Binding of calcium with EDTA had no effect on the in vitro nucleation time of cholesterol monohydrate. (Table 3) . There was no difference in appearance of the crystals which precipitated from biles containing EDTA (Fig. 1) . We Patients with cholesterol gall stones are readily distinguished from controls without gall stones and from patients with pigment gall stones by the in vitro nucleation time test.-4 EDTA can reduce ionised calcium to undetectable levels in human bile but this has no effect on the in vitro nucleation time. Thus this study cannot support a role for calcium ions in the nucleation of cholesterol from bile.
Other studies from this laboratory have also looked for and failed to find a connection between biliary calcium and the rapid in vitro nucleation time of gall bladder bile from patients with stones.
Gollish et al3 found that calcium bilirubinate crystals precipitate equally rapidly in abnormal and normal bile and that there was no correlation between the time for calcium bilirubinate precipitation and cholesterol crystal nucleation time. The levels of total and ionised calcium are not higher in the gall bladder bile of cholesterol stone patients compared with normal subjects.2 3 26 Unconjugated bilirubin, the anion which complexes with ionised calcium to form calcium bilirubinate, is present in similar concentrations in cholesterol gall stone and normal gall bladder bile.3 Only in pigment gall stone bile are concentrations of unconjugated bilirubin abnormally high. 24 As opposed to cholesterol, the precipitation of calcium bilirubinate was very sensitive to chelation of ionised calcium. To our knowledge this is the first demonstration that precipitation of these typical crystals can be prevented in human gall bladder bile by EDTA. This finding provides encouragement to those seeking to prevent or treat pigment stones by reducing calcium levels in bile.
Finally, it is now known that cholesterol is transported in human bile both by mixed micelles and unilamellar vesicles.25 The latter are not removed by the short period of ultracentrifugation used in these studies and are too small to be seen by light microscopy. The specimens used in this study were 
